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Description 
A DEVICE FOR MILKING AN ANIMAL 

Cross Reference to Related Applications 

[0001] This application claims priority from Dutch patent appli- 
cation no. 1021014 filed 5 July 2002, the contents of 
which are hereby incorporated by reference in their en- 
tirety. 

Background of Invention 
Field of the Invention 

[0002] The invention relates to a device for milking an animal 

such as a cow. 
Description of the Related Art 

[0003] a pulsator for a milking machine is known from UK patent 
application no. GB 2089638, the contents of which are 
hereby incorporated by reference in their entirety. The 
pulsator comprises four valve units in a common housing. 
Such a construction is highly complex to manufacture and 
service. 


Summary of Invention 

[0004] According to the invention, there is provided an improved 
milking vacuum device for use in a milking machine of the 
type having a teat cup to be connected to a teat of the an- 
imal, the teat cup having a liner that divides the teat cup 
into a teat space and a pulsation space, and a milking 
vacuum source for applying a milking vacuum in the teat 
space. The milking vacuum device comprises a milking 
vacuum shutting-off device for shutting off the teat cup 
from the milking vacuum, a pulsation vacuum unit for ap- 
plying a pulsation vacuum in the pulsation space, the pul- 
sation vacuum unit comprising a pulse line portion and a 
pulsator, and a mounting block, the pulse line portion be- 
ing provided on the mounting block, the mounting block 
comprising a first fastening portion for detachably fasten- 
ing the milking vacuum shutting-off device and a second 
fastening portion for detachably fastening the pulsator. 
Due to the presence of the mounting block it is possible 
to obtain an extremely compact device, which is easy to 
manufacture and service. 

[0005] | n a preferred embodiment, the milking machine com- 
prises a robot arm for automatically connecting the teat 
cup, and the mounting block is capable of being detach- 


ably fastened to the robot arm. 

[0006] According to a further embodiment, the milking vacuum 
shutting-off device comprises a resilient hose portion and 
the first fastening portion for the milking vacuum shut- 
ting-off device comprises a tube portion for receiving the 
hose portion. By varying the pressure applied to an annu- 
lar cavity between the tube portion and the hose portion, 
the hose portion may be restricted in diameter to selec- 
tively shut-off the milking vacuum supply to the teat cup. 

[0007] | n a y e t further embodiment the milking vacuum device 
may comprise at least two mounting blocks, each associ- 
ated with a teat cup. The mounting blocks may be detach- 
ably fastened to each other in a modular fashion and 
milking vacuum connections for each of the mounting 
blocks may be arranged to be in communication with one 
other. 

[0008] According to an advantageous embodiment of the inven- 
tion, by providing such a modular construction with indi- 
vidual pulsators on each mounting block, it is possible to 

individually set the pulsation per teat. 
Brief Description of Drawings 

[0009] Embodiments of the invention will now be explained in 

further detail by way of example only with reference to the 


accompanying figures, in which: 

[0010] Figure 1 is a schematic cross-sectional view of a device 
according to an embodiment of the invention; 

[001 1] Figure 2 is a schematic perspective view of four mounting 
blocks disposed side by side with units in a device ac- 
cording to the invention; 

[0012] Figure 3 is a schematic cut-out cross-sectional view of a 
mounting block and a milking vacuum shutting-off de- 
vice; 

[0013] Figure 4 is a schematic cross-sectional view of a transition 
piece; 

[0014] Figure 5 is a schematic front view of a transition piece; 

[0015] Figure 6 shows schematically a part of the mounting block 

with milking vacuum shutting-off valve and pulsator; 
[0016] Figure 7 is a schematic perspective view of a pulsator; 

[0017] Figure 8 is a schematic plan view of a controllable aper- 
ture; 

[0018] Figure 9 shows an alternative embodiment of a device ac- 
cording to the invention; and 
[0019] Figure 10 is a schematic perspective view of a mounting 

block of a device according to the invention. 
Detailed Description 


[0020] The invention relates to a device for milking an animal 
such as a cow, a part of which device is shown in a 
schematic cross-sectional view in Figure 1. The device is 
provided with a teat cup 1 to be connected to a teat of the 
animal. The teat cup 1 has a liner 2 that divides the teat 
cup 1 into a teat space 3 and a pulsation space 4. 

[0021] a milking vacuum unit, comprising a milking vacuum 

source 5 and a milking vacuum shutting-off device 6 for 
shutting off the teat cup 1 from the milking vacuum, ap- 
plies a milking vacuum in the teat space 3. For this pur- 
pose the milking vacuum shutting-off device 6 can be 
connected to the teat space 3 via a milking vacuum hose 
9. 

[0022] The device comprises a mounting block 11 (see also Fig- 
ures 3 and 10) that comprises the pulse line portion 7 and 
a first fastening portion 12 for detachably fastening the 
milking vacuum shutting-off device 6. The mounting 
block 11 is preferably made of one piece of synthetic ma- 
terial. The mounting block 11 is provided with a milking 
vacuum connection 13 for the milking vacuum source 5. 
For this purpose the milking vacuum connection 13 can 
be connected to the vacuum source 5 via a vacuum source 
hose 14. The mounting block 11 further comprises a 


compressed air connection 15 for a compressed air source 
(not shown). 

[0023] | n the embodiment shown the milking vacuum shutting- 
off device 6 comprises a hose portion 16 that can be in- 
cluded in the first fastening portion 12, in this embodi- 
ment a tube portion. The hose portion 16 can be caused 
to close or open by varying the pressure in an annular 
space between the tube portion and the hose portion 16. 
When the hose portion 16 is open, the teat space 3 is 
connected to the milking vacuum source 5. When the hose 
portion 16 is closed, the teat space 3 is disconnected 
from the milking vacuum source 5, in which case the teat 
cup 1 is disconnected from the relevant teat of the animal. 

[0024] jh e opening and closing of the hose portion 16 is con- 
trolled by a controlled milking vacuum shutting-off valve 
17. The milking vacuum shutting-off valve 17 (for exam- 
ple a 3/2 valve, such as the Parker P2E KV32C valve) is 
controlled by a control unit 18 for controlling at least a 
part of the device. The control unit 18 is detachably fas- 
tened to the mounting block 11. The milking vacuum 
shutting-off valve 17 thus ensures either the connection 
of the interior of the tube portion to the milking vacuum 
connection or the connection of the interior of the tube 


portion to the compressed air connection. For this pur- 
pose the mounting block 11 is provided with a first bore- 
hole (not shown) connecting the interior of the tube por- 
tion to the milking vacuum connection and a second 
borehole (not shown) connecting the interior of the tube 
portion to the compressed air connection. 

[0025] | n the connection 13 for the milking vacuum source 5 
there is disposed a non-return valve 19 for preventing 
disturbance of the different pressures. For the sake of 
simplicity of the drawing, in Figure 1 the non-return valve 
19 is shown in the vacuum source hose 14, which is a 
possible, but not preferred position. The non-return valve 
will be set out in further detail hereinafter (Figure 6). 

[0026] a pulsation vacuum unit, comprising a pulse line portion 7 
and a pulsator 8, is suitable for alternately applying a pul- 
sation vacuum and, for example, an atmospheric pressure 
in the pulsation space 4. For this purpose the pulse line 
portion 7 can be connected to the pulsation space 4 via a 
pulse hose 10. For the purpose of measuring the pressure 
in the pulsation space 4, for example for checking the 
pulsation curve, and controlling the pulsation pressure, 
possibly on the basis of the measured value, the device is 
provided with a pressure sensor 20 for measuring the 


pressure in the pulse line portion 7. The pressure sensor 
20 is preferably included in the control unit 18, and is 
therefore detachably fastened to the mounting block. For 
the connection of the pulse line portion 7 to the pressure 
sensor 20, the pulse line portion 7 is provided with a sen- 
sor connection 21 that is connected to the pressure sen- 
sor 20 via a sensor hose 22. 

[0027] Although the invention may be applied to one teat cup, 
there are preferably applied at least two teat cups, each 
provided with an associated mounting block. In that case 
the mounting blocks are preferably detachably fastened to 
each other. Figure 2 shows schematically in a perspective 
view the mounting blocks 11 including the pulsator 8, the 
first fastening portion 12, the milking vacuum connection 
13, the controlled milking vacuum shutting-off valve 17, 
the control unit 18 and the sensor connection 21, for four 
separate teat cups. As is apparent from the drawing, the 
construction of the entire unit is very compact, while, if 
the device is provided with a robot arm for automatically 
connecting the teat cups, the entire unit is capable of be- 
ing detachably fastened to the robot arm. 

[0028] Figure 3 shows schematically in side view a cut-out 

mounting block 11 with the hose portion 16. The mount- 


ing block 11 has a second fastening portion 23 for the 
purpose of detachably fastening the pulsator 8 thereto. It 
is further visible that the mounting block 11 is provided 
with a third fastening portion 24 for the purpose of de- 
tachably fastening thereto the milking vacuum shutting- 
off valve 17. The third fastening portion 24 may be pro- 
vided with apertures (not shown) through which the milk- 
ing vacuum shutting-off valve 17 communicates with the 
milking vacuum shutting-off device 6. 

[0029] The first fastening portion 12 is a tube portion in which a 
cage construction 25 can be included in an accurately fit- 
ting manner. The cage construction 25 is provided near its 
ends with grooves 26, 27 for receiving O-rings so that a 
proper sealing against the inner wall of the first fastening 
portion 12 can be obtained. The hose portion 16 is in- 
serted into the cage construction 25, in such a way that 
on both ends a part of the hose portion 16 still projects 
outward from the cage construction. On these two ends of 
the hose portion 16 two transition pieces 28, 29 are 
placed, using an intermediate ring 30, if desired. In Fig- 
ures 4 and 5 such a transition piece 28 is shown in a 
cross-sectional view, respectively a front view. 

[0030] For the purpose of locking the transition pieces 28, 29 


against undesired rotation, the mounting block 11 is pro- 
vided with protrusions 31, 32 that are capable of engag- 
ing recesses 33, 34 of the transition pieces. Such locking 
of a transition piece against rotation is extremely advan- 
tageous if the transition piece is provided with sensors or 
detectors for measuring particular milk properties. Such 
sensors or detectors are preferably embedded in the tran- 
sition piece which, in that case, is preferably made of syn- 
thetic material. For the detachable fastening of the transi- 
tion pieces, the cage construction and the hose portion, 
bolts can be inserted into bolt apertures 35, 36, 37, 38 of 
the transition pieces or the mounting block. The transition 
pieces are provided with connecting elements on their 
side that is faced away from the cage construction. 
[0031] Figure 6 shows schematically a part of the mounting block 
11 in a cross-sectional view (not to scale). Figure 6 shows 
the non-return valve 19 in the milking vacuum connection 
13 and the pulsator 8 disposed on the second fastening 
portion 23. For the sake of simplicity of the drawing, the 
cross sections of the components are depicted in one 
plane, but, as is apparent for example from Figure 2, the 
components are located at some distance from each 
other. 


[0032] The non-return valve 19 comprises a casing 39 that is in- 
serted in the milking vacuum connection 13 by means of 
O-rings 40, 41. The casing 39 comprises a valve 42 and a 
ring-shaped stop 43 against which the valve 42 can abut 
in a sealing manner, i.e. in a direction from the milking 
vacuum connection 13 to the mounting block 11. It will be 
obvious that, instead of the valve 42, other shutting off 
means such as a ball or the like could be used as well. 

[0033] | n the embodiment shown, the pulsator 8 is provided with 
an inwardly projecting edge 44 that engages the second 
fastening portion 23 in a surrounding manner. By provid- 
ing a slide connector 45, the pulsator 8 can be detachably 
fastened to the mounting block 11. The pulsator 8 com- 
prises a plunger 46 that is movable in a reciprocating 
manner by means of a magnet 47. In dependence on the 
control, the plunger 46 is movable until it comes into 
contact with the stop element 48. The movement takes 
place in a plunger space that communicates with the at- 
mospheric air via a borehole 52. The pulsator 8 is pro- 
vided with a cover 49 with apertures 50, 51 that sur- 
rounds the free end of the borehole 52. The free end of 
the borehole 52 is provided with a controllable aperture to 
allow the setting of the so-called C-phase of the pulsation 


curve. A filter may be included in the cover, if desired. 
[0034] The pulsator 8 is schematically shown in a perspective 

view in Figure 7, whereas an embodiment of a controllable 
aperture 53 is shown in Figure 8, the size of the aperture 
being controllable by rotation in the direction of the ar- 
row. 

[0035] Although there may be provided one separate milking 
vacuum connection 13 and one separate compressed air 
connection 15 per mounting block, in some cases it is ad- 
vantageous if the milking vacuum connections of the 
mounting blocks are interconnectable by means of a com- 
mon milking vacuum connection 54 as shown in Figure 9. 
In this case each of the mounting blocks has a milking 
vacuum borehole portion 55 having at its end a milking 
vacuum connection for being connected to the milking 
vacuum borehole portion of the adjacent mounting block. 
Moreover, in an analogous manner, it is possible to realise 
a common compressed air connection 56, in that each 
mounting block comprises a compressed air borehole 
portion 57 and associated compressed air connections 
that are disposed in line in a position in which the mount- 
ing blocks are fastened to each other. If desired, in an 
analogous manner, in each mounting block there may be 


provided an extra common milking-vacuum connection 
58 and an extra milking vacuum borehole portion 59, for 
the purpose of preventing possible fluctuations in the 
milking vacuum controlled by the milking vacuum shut- 
ting-off valve. 

[0036] Figure 10 shows the mounting block 11 in a perspective 
view. The figure shows a borehole 60 for receiving a fas- 
tening bolt for inter-connecting mounting blocks. It is 
pointed out here that the milking vacuum borehole por- 
tion 55 can be closed. 

[0037] Because of the fact that the milking process by means of a 
pulsation vacuum and a milking vacuum is known per se, 
said process is not set out here in further detail for the 
sake of simplicity of the description. It will be obvious 
that, in their assembled position, the relevant components 
are interconnected in such away that a customary proce- 
dure can be realised. Because of the use of the mounting 
block and its modular construction, there is achieved a 
construction which is not only compact but which also en- 
ables maintenance and repair, if required, to be carried 
out in a simple manner. 

[0038] Many modifications in addition to those described above 
may be made to the structures and techniques described 


herein without departing from the spirit and scope of the 
invention. Accordingly, although a specific embodiment 
has been described, this is by way of example only and is 
not limiting upon the scope of the invention. 


